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ABSTRACT
This paper examines how Innovative Building Technologies (IBTs) could be used to offset housing backlog and
other related challenges in the post-apartheid South Africa. The key areas of assessment include affordability of the
building materials, time frame for construction, and sustainability of the system. The study uses a case of AV Light
Steel, along with its sister company, Tshitshirisang Construction Company, as a case study from among the active IBT
system manufacturers that use light steel for housing production in South Africa. The research methodology included
participatory observation as well as semi-structured interviews with system producer officials and beneficiaries of IBT
products. Beneficiaries attested to the efficacy of the IBT built houses. The challenges of IBTs were found to include
buy-in and marketing of products despite the many successful projects. The conclusion confirms the beneficial
prospects of IBTs in solving housing backlog and related challenges in South Africa.
KEYWORDS housing backlog; Innovative Building Technology (IBT); Fortis Building System (FBS); AV Light Steel;
user satisfaction; South Africa
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1.

INTRODUCTION

Housing provision for poor South
Africans has always been accorded top
priority by the government in the postapartheid South Africa (South African
Cities Network, 2014; Khambule, Nomdo
& Siswana, 2018). This is with a view
to addressing the lop-sidedness that
characterised the apartheid housing in
the country. The housing provided for
black South Africans have often been
on the periphery of cities reinforcing
the spatial legacy of apartheid which
has caused the confinement of the
majority of non-white South Africans
to certain areas usually located on the
fringe of urban centres and excluded
from service delivery, infrastructure
and job opportunities (Burgoyne, 2008;
South African Cities Network, 2014).
In addressing this imbalance, the
South African post-apartheid housing
policy contains a series of strategies
aimed at meeting the various housing
needs of the people. The policy is thus
an outcome of a relatively inclusive
multi-stakeholder process of intense
negotiations in the National Housing
Forum (NHF) between 1992 and 1994.
The mandate for the formation of the
NHF at the dawn of democracy was to
assess the housing needs and suggest
necessary interventions on how the
identified housing challenges could be
resolved. The negotiations ended in
1994 with the launch of the White Paper:
New Housing Policy and Strategy for
South Africa which became the new
housing policy and strategy for South
Africa (Department of Housing (DoH),
1994).
As stated in the HWP, there was an
estimated housing backlog of 1.5 million
housing units, with an estimated 720,000
urban sites in need of upgrading and
approximately 450,000 people in hostel
accommodation that needed upgrading
(Tissington, 2011). The target set by the
HWP was the delivery of one million lowincome government-assisted houses
within a five-year period. However, in
the first five-year period of the HWP,
only 721,813 housing units were
delivered through government-assisted
programme (SA News, 2009). By 2010,
the housing backlog had grown to over 2.1
million. This implies that approximately
12 million South Africans, and possibly
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more, were still in need of adequate
housing (DoH, 1994; Tissington, 2011).
Over a period of almost 10 years since
the inception of the post-apartheid
housing policy, several unintended
consequences were noted in the existing
housing delivery programme. These
included perennial peripheral residential
developments (as during the apartheid
era), poorly constructed housing units
and settlements, increasing housing
backlog and the continued growth of
informal settlements (Tissington, 2011).
Moreover, according to Huchezermeyer
(2001), the housing products delivered
through the capital subsidy scheme, as
recommended by the HWP, fell far short
of the dignified house with reasonable
living space and privacy defined as
the norm in the Reconstruction and
Development Programme (RDP) in
1994.
Consequently, the Department of
Housing commissioned a comprehensive
policy review between 2002 and 2003.
This process culminated in the launch
of the Breaking New Ground (BNG)
programme, a comprehensive plan for
development of human settlements in
2004. The plan, acknowledging that
subsidised houses built till then had not
become the valuable assets envisioned
in the earlier policy, provided a new
housing direction by enhancing the
existing mechanisms of the HWP and
pledged the eradication of informal
settlements by 2014. More importantly,
the need to focus on changing the face
of the stereotypical RDP houses and
settlements, through the promotion
of alternative technology and design,
as well as support and protection of
indigenous knowledge systems, was
emphasised (DoH, 2004).
Following
various
interventions,
approximately 3.7 million housing
opportunities have been created ranging
from the subsidised free-standing
house to the more recent social and
rental housing (Robbins, 2017; The
Presidency, 2014). However, the lack of
access to housing remains a key reason
for incessant service delivery protests
in South Africa (Allan & Heese, 2009).
According to the National Planning
Commission (NPC) (2012), South
Africa still encountered a challenge of
addressing the accommodation needs

of most of its population. The scale
of the housing problem indicated, for
example, that the growth of informal
settlements in areas of economic
opportunity had increased despite the
delivery of RDP houses. Thus, between
2.9 and 3.6 million people still live in
informal settlements in South Africa,
signifying a serious housing crisis that
remains unresolved over two decades of
democratic dispensation (Davis, 2019).
The growing development of informal
settlements has resulted in frustrations,
giving rise to violent protests which
have been growing in intensity (Samuel,
Agbola and Olojede, 2018). The
protesting civilians have grieved that
they have been on housing waiting
lists for many years and dissatisfied
with uncertain timeframes for housing
developments. The public violence
monitoring project conducted by the
Institute for Security Studies revealed
that housing related protests ranked
number six between 2013 and 2015 out
of 23 types of protests accounted for
(Lancaster, 2016).
This led the National Department of
Human Settlements to the conclusion
and declaration that the solution to the
challenges facing housing provision in
the country required new methods using
science, technology and innovation
(The Mercury, 2019). Thus, basically,
IBT came to the fore in South Africa as
a form of intervention given the huge
housing backlog, the urgency required
to meet the pressing need and the
inability of the government to afford the
cost of adequately housing households
in the country (eNCA, 2013; Theart,
2014; Wilkinson, 2014). It also became
apparent that without adequate and
enthusiastic output of consumers of
housing, whatever innovative methods
evolved to meet the housing needs will
be resisted.
Thus, this paper examines the use of
innovative building technologies as
a feasible method to offset housing
backlog in the post-apartheid South
Africa. The key focus areas include
affordability of the building materials,
time frame for construction, sustainability
of the housing product, quality, as well as
challenges faced by the production and
building industry. The paper is divided
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into six sections. After this introduction,
section two provides a conceptual
framework related to human settlements
development in South Africa. Section
three gives a penetrating insight into
what IBT is, what it does, its advantages,
government’s, vacillation in the adoption
and use of the system and its many
problems, notably, its non-acceptance
by the building industry and users of
IBT products. Section four discusses the
methodology used to gather data for the
paper, while section five is essentially
the relatively detail research results.
The future of IBT and the conclusion are
contained in section six.

and result in sustainable development,
wealth creation, poverty alleviation and
equity” (Department of Housing, 2004:
16). The idea of sustainable human
settlements is reinforced in the United
Nations General Assembly (2015: 21)
sustainable developments goals (SDGs)
commiting to “make cities and human
settlements inclusive, safe, resilient
and sustainable”, as per goal 11. The
commitment made in this goals is that by
2030 all UN member states shall “ensure
access for all to adequate, safe and
affordable housing and basic services
and upgrade slums” (United Nations
General Assembly, 2015: 22).

2.

Therefore, technological advancements
in
the
development
of
human
settlements are crucial to support the
idea of sustaible development, the goals
stipulated in this regard and the braod
policy vision towards sustainable human
settlements. The United Nations General
Assembly (1987) had earlier asserted
that technology and social organization
can be both managed and improved to
make way for a new era of economic
growth. Technology thus becomes a
significant vehicle to achieve sustainable
human settlements.

SUSTAINABLE
DEVELOPMENT:
TOWARDS
SUSTAINABLE HUMAN
SETTLEMENTS

The sustainable development concept
emerged in the Brundtland Report of
the United Nations General Assembly
(1987: 43) to mean “development
that meets the needs of the present
without compromising the ability of
future generations to meet their own
needs”. The report further stated that
“sustainable development is not a fixed
state of harmony, but rather a process
of change in which the exploitation of
resources, the direction of investments,
the
orientation
of
technological
development, and institutional change
are made consistent with future as
well as present needs” (United Nations
General Assembly, 1987: 15). The
worldwide adoption of the concept
of sustainable development shaped
development policies of many countries.
In this regards, South Africa has aligned
the provision of housing with the broad
idea of sustaibale development. The
BNG housing policy brought about a shift
in housing provision towards a revived
commitment with the people and partner
organizations for the achievement
of sustainable human settlements
(Department of Housing, 2004).
Sustainable
human
settlements
according to the BNG housing policy
refers to “well-managed entities in
which economic growth and social
development are in balance with the
carrying capacity of the natural systems
on which they depend for their existence

3.

INNOVATIVE/
ALTERNATIVE BUILDING
TECHNOLOGIES
(IBTS/ABTS) IN
SOUTH AFRICA: A
CONTEXTUAL ANALYSIS

Alternative Building Technologies (ABTs),
also known as Innovative Building
Technologies (IBTs) or Alternative
Construction Methods (ACMs), are
approved, fit-for-purpose, non-traditional
building technologies. They are generally
deemed as being non-conventional in
that they have features that are different
from the traditional brick and mortar. Their
use, it is believed, could help enhance
the building process substantially. For
instance, a 43 square metres house
can be built in four to seven days using
alternative materials, compared to the
average thirty-day period required to
build a similar unit using conventional
brick-and-mortar construction (Burger,
Swilling & Lengkeek, 2012). Their timesaving aspect, especially, can really be
of substantial benefit (Lategan, 2012a).
According to the Council for Scientific

and Industrial Research (CSIR) (2013),
IBTs are capable of not only reducing the
time and cost of construction by as much
as 35% and 41% respectively but also
improving the quality, performance and
sustainability of construction products.
Furthermore, Balleriono (2002) argued
that up to 60% of total housing delivery
costs can be attributed to engineering
design and construction materials,
clearly justifying the investigation and
implementation of more cost-effective
alternatives for the sake of improving the
use of financial resources.
IBTs were adopted in South Africa as
a form of intervention in the housing
debacle that engulfed the country
consequent upon the realisation that
the government did not have the
wherewithal to meet the huge housing
backlog (Balleriono 2002; Theart, 2014).
The backlog started receiving serious
attention in 1994 when the national
government initiated the Reconstruction
and Development Programme (RDP)
and the Housing White Paper which
entitles every household earning less
than R3,500 a month, along with other
criteria, to apply for a fully subsidized
house (Centre for Affordable Housing
Finance in Africa, 2012). However,
the official backlog in housing kept on
increasing such that by 2013, it was
estimated that for every household to
be housed by 2020, R800 billion would
be required (eNCA, 2013; Wilkinson,
2014). This was one of the reasons why
the government sought after IBTs with
a view to tackling the country’s housing
challenge.
Over the years, IBTs have been evolving
and found varied applications in different
types and categories of construction in
South Africa, including houses, schools,
early childhood centres, clinics, student
accommodation, public or institutional
buildings and even roads (Mphahlele,
2015; Pakade & Odhiambo, 2016; van
Wyk, 2010). As at 2015, the National
Home Builders Registration Council
(NHBRC) recognized as many as 40
IBT systems (Didiza, 2014; Greencape,
2015). Some of these systems employ
locally available building materials
while some rely solely on imported
materials. Of these 40 systems, the
following 22 that were already in use
in the country, as compiled by NHBRC
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(n.d.), are on exhibition at the Eric Molobi
Housing Innovation Hub at Thorntree
View (Soshanguve A) in the Tswane
Metropolitan Municipality in Gauteng
and these include:
1.

A & D Holdings

2.

Abod

3.

ECO Beam

4.

ECO Innovations

5.

Ecodwell

6.

Eezybuilt

7.

EPS BYGG

8.

Finnbuilder

9.

Homecrest

10.

Ikhaya

11.

Intercon

12.

Ipozi/Hoesch Bausysteme

13.

Lepa

14.

Moladi

15.

Powerwall

16.

Profica/Vela

17.

Robust

18.

SA Steel

19.

Shiebrook ‘EVG-3D’

20.

Solbric

21.

Styrox

22.

Ubomi

Meanwhile, other systems that did not
make this list are found elsewhere in the
country. Of a significant mention is the
Fortis Building System (FBS), a light steel
frame building technology manufactured
by AV Light Steel. Essentially, FBS is
an improvement on the Robust Building
System. However, the presence,
features, contributions and products
of FBS have not received sufficient
acknowledgement and attention in the
literature of IBTs in South Africa. A major
reason for this is its relative newness.
According to Media Xpose (2019) and
Interact Media Defined (2019), however,
this relatively new building method as
well as its light steel counterparts are
now both widely accepted and frequently
used locally.
As determined by several factors, the
appeal of IBTs is very compelling.
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Generally, these factors have been
identified to include, among others, cost,
technical input and material availability
(Harrison & Sinha, 1995), intrinsic
physical and chemical properties such
as bulk density, direct compressive
strength, water absorption capacity
and thermal conductivity (Mahendran,
Sivaram, Shahulhameed & Logaraja,
2016), convenience and speed (EyiahBotwe, Aigbavboa & Thwala, 2016),
cost, time and quality, social acceptance
and environmental sustainability (Botes,
2013), structural strength, durability,
reusability and recyclability (Lyon,
2009). In an evaluation carried out on
40 building technologies by CSIR in
2013, it was found that the Standard
Brick House (SBH) scored an aggregate
of 3.6 and only placed 32nd of all the
building systems according to the
performance criteria derived from the
Agrément Certificates. Evidently, most
of the IBTs outperform the traditional
brick and mortar technology (van Wyk,
2015), hence, their varied applications
in different types and categories of
construction in South Africa (Mphahlele,
2015; Pakade & Odhiambo, 2016; van
Wyk, 2010).
However, despite the preponderant
appeal of IBTs, they have not been
well accepted by beneficiaries in South
Africa (National Department of Human
Settlements (NDHS), 2017). Generally,
South Africans often feel that the IBTbuilt structures are inferior to other
government-provided brick structures.
Therefore, beneficiaries tend to believe
that they are somehow devalued by the
state and are given an inferior product.
Thus, they have always preferred the
brick-and-mortar construction approach
and have been slow to react positively
to IBTs (Greve, 2012). More often than
not, end users usually generalise and
end up mixing up the features (desirable
and undesirable) of different building
systems. The low level of consumer
education about these technologies
compounds the situation as end users
generally tend towards erroneously
characterising totally unknown IBT
systems by the undesirable features
of the less desirable ones that they
know. Thus, they adjudge IBT systems
as being inferior even before any
objective assessment is made. This
is especially the case when they lack

the understanding of nonconventional
housing technologies in the absence
of an established market presence
(Narsing, 2014) or even when the IBT
home does not resemble its conventional
counterparts (Botes, 2013).
According to Pakade and Odhiambo
(2016), in an attempt to remove or
ameliorate these problems, an IBT
Indaba was hosted by the South African
National Department of Public Works
in 2010 and it was noted that IBTs are
generally
environmentally
friendly,
sustainable and are able to address other
challenges facing housing in the country,
particularly speed of delivery. Given
the comparative advantages of IBTs,
the Minister of Public Works instituted
an IBT pilot programme in 12 rural
schools, managed by the Independent
Development Trust (IDT) in partnership
with Agrément South Africa (ASA)
and CSIR. CSIR recommended to the
Presidential Infrastructure Coordinating
Commission in 2013 to adopt IBT in
social infrastructure delivery in South
Africa (CSIR, 2013). Similarly, the
cabinet also took a decision in August
2014 to direct government to use IBT in
60% of social infrastructure delivery in
the country by 2017. Ordinarily, all these
should have helped as a large number
of IBTs would have been developed
and made commercially available in
South Africa. However, hitherto, a largescale uptake of IBTs has not been
recorded in the country (Burger, Swilling
& Lengkeek, 2012; de Villiers, 2012;
Greencape, 2015; Madikizela, 2014;
Mphahlele, 2015). For instance, of the
2.9 million housing units delivered to
the South African low-income earners
between 1994 and 2009, only 17,000
(0.06%) were constructed using IBTs
(Burger, Swilling & Lengkeek, 2012;
Lategan, 2012b).
A number of reasons have been
adduced for the foregoing development.
Generally, there is limited detailed
knowledge on the availability, costs,
performance, maintenance costs and
longevity of IBTs. Also, the public
sector’s (authorities, government and
implementing agencies) knowledge of
IBTs is still at its infancy. Apparently, all
these have impact on the capacity to
plan and manage the implementation
of IBTs. Again, end-users remain
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largely suspicious, distrustful about and
dissatisfied with IBTs. In his study on the
efficacy of innovative technologies in
subsidised housing in South Africa, for
instance, van Wyk (2010) found that of
the households occupying RDP housing,
16.1% complained that the walls
were weak or very weak and 14.9%
regarded their roofs as weak or very
weak. Furthermore, more than 30% of
households in the Western and Eastern
Cape reported problems with the quality
of the roofs and walls.
Another major challenge with IBTs is
that some of them exceed the cost of
the normal housing subsidy available.
Also, for some of the IBTs, the foreign
content that has to be imported into the
country by far supersedes the locally
available content. In addition, labour or
expertise required for the technologies is
not readily available. Since most of the
materials are made and standardisation
is decided overseas, there is a problem
with maintenance in the future. Given
these circumstances and situations,
upscaling seems unlikely. Meanwhile,
building inspection is lacking as the
country’s current inspectors are not
adequately equipped to do thorough
inspections owing to a lack of training
(Parliamentary Monitoring Group (PMG),
2011). All these challenges have been
threatening the uptake of IBTs in South
Africa.
With respect to service delivery, the
adoption of IBTs in South Africa was in
response to wide-scale poverty, poor
living conditions and lack of access to
basic services. Unequal and inadequate
access to basic services, infrastructure
and resources have been plaguing
the country for years. On so many
occasions, this development has led
to violent demonstrations and protests
(Samuel, Agbola & Olojede, 2019).
As forms of intervention, relevant IBTs
were introduced by non-governmental
research organizations, universities,
international
donors,
development
institutions and IBT entrepreneurs.
Happily, these IBTs are affordable,
accessible, socioeconomically beneficial
and
environmentally
conscious.
Unfortunately, however, the current state
of service delivery is not adequately
responding to the need owing largely
to inefficiencies in government delivery

processes, unauthorized expenditure,
as well as unsustainable and outdated
delivery technologies. Also, there
seems to be no evident link between
the provision of basic services (energy,
water, sanitation and housing) by
the state and the appropriate use of
innovative technologies (Rajab, 2016).

increasing number of socially acceptable
top-notch housing units are springing
up using the systems. In some cases,
beneficiaries have their houses built at
no cost to them. AV Light Steel is among
the active system manufacturers which
employ the Fortis Building System (FBS)
in their IBT housing production.

Furthermore, it has been observed that
the availability of data on the use of IBT
in South Africa is limited. This is partly
because Statistics South Africa does
not capture construction data based on
technology types. Also, only a few IBT
trade associations exist thereby impeding
access to data about technology uptake
in the building sector. Most of the
currently available data on IBTs in the
country are provided by contractors and
manufacturers. In most cases, these
data have not been validated by CSIR
(Greencape, 2015). In addition, many
low-cost housing interventions in South
Africa neither detailed nor specified
the IBTs employed in the delivery.
Again, many IBTs whose details and
specifications are disclosed are such
that were implemented on an individual
or small-scale basis. For this latter
category, many were silent on the cost
implications, which, in a number of cases,
were not on the side of the low-income
households. Usually, they emphasize
the short-time delivery advantage.
Also, the application of some IBTs was
limited to public or institutional buildings
where the consumers’ acceptance of the
technology might not count. Moreover,
the applicability of several IBTs was
only theorized without any practical
demonstration. Some are, at most,
implemented at pilot level. Thus, certain
general empirical conclusions could not
be drawn (Mphahlele, 2015). Generally,
given the prevailing circumstances, it
is quite difficult to ascertain the many
claims associated with the use of IBTs
in South Africa. In many cases, many
sweeping generalisations are made as
most end users mix the features and
their perceptions of the existing systems
up, one with another.

3.1

However, recent developments in the IBT
trajectory in South Africa are gradually
evolving, bringing about a paradigm
shift in the way IBTs are perceived. More
awareness is being created, especially
of light steel building technologies, as an

THE AV LIGHT STEEL’S
FBS: THE NEXUS
BETWEEN TECHNOLOGY
AND CONSTRUCTION

As the quest for IBTs systems (to meet the
housing and infrastructure development
of post-apartheid South Africa) gains
momentum, perhaps the most promising
quest is the introduction, adoption and
use of the light steel frame (LSF) building
technology, a technology that was little
known and first used in the country
about a decade ago. As reported by
Media Xpose (2019), quoting Marnard,
the Director of the South African Steel
Frame Association (SASFA), a division
of the Southern African Institute of Steel
Construction (SAISC), the growth in the
popularity of LSF construction locally
is due to its inherent innovation and
the fact that it reduces building costs
in a number of ways especially when
compared with the traditional building
methods. According to Barnard, LSF
building should not be confused with
prefabricated building. In LSF building,
the supporting frame is made from thin
gauge, high-strength galvanized steel
sheet which has been cold-formed into
lip-channel sections. These sections
are joined using rivets or self-tapping
screws to form strong wall frames, roof
trusses and floor joists. The wall panels
are then clad using fibre-cement and
gypsum boards, fixed using battery
powered screw guns to install the selfdrilling screws. Insulation (glass wool)
is installed in the wall cavities to provide
the thermal efficiency and enhance the
acoustic properties of the walls.
Despite the evolving advantages of this
technology, the adoption and use by the
government and private sector have
been slow in South Africa. However, of
late, there has been a renewed interest
in the use of IBTs and especially in
the use of the LSF technology. For
example, recently, the government of
South Africa recommended that 60%
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of all social infrastructure construction
must, henceforth, be procured using
IBTs. At present, there are three types or
categories of IBTs in South Africa. These
are the Modular (LSF); Non-masonry (no
bricks, foam type), and; Non-masonry
heavy weight (for example, the FBS).
Using these three categories of IBTs, 105
innovative building systems have been
approved by Agrément South Africa. Six
(6) of these are walling systems while 95
are other forms of IBTs. However, only
41 of these IBTs are active in the market.
Of these 41 active systems, 81% are
modular, 12% are non-masonry lightweight steel frame while the remaining
7% are heavy-weight steel frame. These
IBTs use different production systems
for distinctiveness and take upper end
advantages of IBT possibilities.
One of the most compelling obstacles
for the uptake of IBTs especially for
the rapid production of houses is the
observed inherent disadvantages of
the LSF buildings. Beneficiaries of LSF
buildings compare their houses with the
traditional brick and mortar buildings and
complain of poor acoustic insulation,
extreme coldness and heat in winter and
summer respectively, inability to put a
nail on the walls, and many other issues.
It thus becomes imperative for IBTs to
evolve a system or systems that would
remove these complaints and still have
all the advantages inherent in IBTs.
Fortunately, there are trailblazers in the
IBT field using the IBT non-masonry
heavy weight system called FBS which
has removed and or taken care of all
the foregoing observed deficiencies.
As stated in the AV Light Steel (2019)
company profile, the FBS is defined as
an innovative lightweight steel reinforced
concrete walling system consisting of
expanded metal sheet panels, top and
bottom C-Tracking, horizontal spaced
steel reinforcing rebar, pre-welded steel
mesh, shotcreted (mechanical mortar
application) and plastered to complete
the structure. FBS is not just any type of
alternative construction technology. The
system is constructed of structural steel
reinforcing and quality mortar that can
be designed to suit standard housing
projects up to multi-level structures such
as apartment buildings or office blocks.
FBS is both certified by Agrément South
Africa and approved by NHBRC.
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4.

METHODOLOGY

Both primary and secondary data were
used for this paper. A large cadre of
literature, published and unpublished
were used to present a contextual
analysis of IBTs as contained in section
two. These included archival sources
and especially government publications,
reports and speeches on IBTs.
The primary data included on-site visit
to AV Light Steel fortis building system
manufacturer in Potchefstroom for
onsite analysis. This was supplemented
with interviews with the Chief Executive
Officer (CEO) and technical production
staff for the critical appraisal of the
production process, especially the
validation of the supposed advantages
of the system over traditional brick and
mortar system.
The study used purposive sampling,
which according to Robinson (2014),
is an intentional selection of informants
based on their ability to elucidate a
specific theme, concept, or phenomenon.
The company was purposively selected
based on its unique internal organization
as it combines both IBT manufacturing
and construction. Thus, it has the ability
to elucidate on the application of the IBT
system to houses as finished products.
The purposive selection comprised
two IBT housing beneficiaries selected
from Dikgwale Village and Frankfort in
Mpumalanga and Free-State Pronvinces
respectively. Both beneficiaries had the
houses they currently occupy built using
the fortis building system. The houses
are part of the projects piloted by National
Department of Human Settlements to
test the efficacy of the IBT system. Since
one of the major problems of IBTs is
the reluctance or non-acceptability of
its products by would-be consumers,
data were sourced from interviews
with occupants of IBT houses in two
different locations in two provinces i.e.
Mpumalanga and Free State. All these
data were analysed and presented
thematically following a qualitative
method in different subsections of
section three of this paper. The section
in the first part of research results
profiles the AV Light Steel fortis building
system as a case study analysis of the
prospects and problems of IBT in South
Africa especially the social acceptability

problem which has impeded the uptake
of the system.

5.

RESEARCH RESULTS

5.1

ORIGIN AND EVOLUTION
OF AV LIGHT STEEL

The company’s name derives from the
original owners, Andrea and Vincent
(AV). It was bought over in August
2017 by Ms Lebogang Zulu, the current
Chief Executive Officer (CEO) and a
former Trainee Station Manager with the
Electricity Supply Commission (ESCOM/
ESKOM). Ms. Zulu settled for FBS
after her preliminary research, analysis
and evaluation revealed its peculiar
advantages as an improvement on the
Robust IBT system which, hitherto, was
the oldest innovative building system in
South Africa. As a committed engineer
and having decided to make a significant
difference in the IBT sector of the
South African construction industry, she
founded the Tshitshirisang Construction
Company to use FBS for its construction
projects.
As a new but informed professional
and a woman, finance to equip the
newly acquired factory was a problem.
However, with her doggedness and
persistence, funding was obtained from
multiple sources within fifteen very
hard negotiating months. For example,
the Department of Trade and Industry
gave a grant of R40million (as a black
industrialist in mining and manufacturing),
the Industrial Development Corporation
(IDC) gave a loan of R61million and
ABSA bank, R15 million. With funding
secured and with an operational factory,
the company has, within two years of
its existence, completed projects in
different categories of infrastructure such
as schools, classrooms, houses and
high-rise buildings in different provinces
to a total contract value of about
R211,265,806.75. Thus, the company
has turned its initial asset base of R2
million to R84 million and its turnover has
increased from R9 million to R13 million.

5.2

ATTRIBUTES AND
ADVANTAGES OF FBS

The compelling advantages of FBS are
many and varied, and these are what
make the company a first choice and
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a trailblazer in the production of IBT
products and their uses. According to the
brochure of the company and reinforced
by Ms Zulu, the AV Light Steel CEO, in
her Corporate Profile, ‘A Woman Made
of Steel’, in the September, 2019 issue
of Leadership, FBS is not just any type
of IBT. The system is constructed of
structural steel reinforcing and quality
mortar that can be designed to suit
standard housing projects up to multilevel structures such as apartment or
office blocks. A standard FBS wall with a
25Mpa mortar mix can withstand 30 tons/
lm, making this wall not just unique in the
IBT sector but in the built environment
as a whole. The system has successfully
been used in multi-level projects
throughout its 20-year existence.
The products of the company are
lightweight and highly compacted, making
transport more cost effective (8,400m2 of
wall core panels fits on a super link truck,
equivalent to 73 Breaking New Ground
(BNG) houses) with commendable
performances in fast-track construction,
fire resistance, thermal performance
and others. For example, the FBS core
panels are light weight and are easily
manoeuvrable around the construction
site, helping to speed up the construction
process, has greater throughput with the
same amount of labour with 95% of the
workforce being unskilled and the mortar
is mechanically applied eliminating the
timeous orthodox application by hand. In
addition, no beam filling is required. This
eliminates another conventional system
time-delay function while the services
are applied before the mortar application.
Thus, there is no need for time wastage
chasing after service providers.
The products are classified type FR
(non-combustible) with a fire transferable
resistance rating of 60 minutes and
4 hours of structural resistance with
added 20mm perlite plaster. In thermal
performance, the system has an R
value of between 0,422m²K/W and
0,620m²K/W with perlite application
on external walls and insulated ceiling
materials vs the R value of conventional
buildings ranging between 0,200m²K/
W0, 350m²K/W. With regard to strength,
the mortar mix design can be adjusted
to suit the structural MPa strength as
required by the engineer. The products
have been judged to be far more resistant

against structural cracks caused by ground movements as well as forces of nature
such as earthquakes, tornados and hurricanes. There is also an additional feature in
these products with the high load bearing strength of 30 tons/lm on a standard 115mm
external wall ratio of 25MPa – 30MPa and thus eliminating the need of columns in a
multi-level structure.
The products are immune to permanent water damage and are impervious to high
humidity/moisture. It does not warp, crack or split easily. FBS wall strength is between
25 and 30 MPa compared to standard brick wall of 7 MPa. They are versatile because
of their flexibility; curved and any other shaped walls can be built but they are also in
form of monolithic single diaphragm structure. This makes the structure impervious
to any form of structural crack and gives it very high lateral strengths that allows for
the elimination of columns up to four storeys high. Perhaps more consoling is its
acoustic performance at 50db airborne sound insulation between adjoining rooms on
a 100mm thick internal wall.
It is not surprising therefore that AV Light Steel and its affiliated sister company,
Tshitshirisang are accredited, certified and valued members of: Agrément South
Africa (ASA), National Home Builders Registration Council (NHBRC), Construction
Industry Development Board (CIDB), Black Business Council (BBC), Fortis Building
Systems (FBS) and the Southern African Light Steel Frame Association (SALSFA).
However, as observed in Section Two of this paper, one of the perennial problems
with IBT uptake in SA is the wrong perception of IBT products by the end-users/
consumers of IBT. This paper then sought the perception of the end-users of the AV
Light Steel system.

5.3

BENEFICIARIES’ PERCEPTIONS OF FBS-BUILT LOW-INCOME
HOUSES

With a view to capturing the perceptions of beneficiaries who have lived in AV
Light Steel’s products, visits were conducted to two project sites where the users/
beneficiaries were interviewed. The projects are located in Dikgwale Village,
Mpumalanga and Frankfort, Free State. As determined by their experiences, the
beneficiaries’ perceptions of AV Light Steel’s products were assessed.
5.3.1 THE DIKGWALE VILLAGE PROJECT, MPUMALANGA

Plates 1a & 1b: The Dikgwale AV Light Steel House
The housing unit was built using the Fortis Building System (FBS) by AV Light
Steel (Plates 1a & 1b). The two-bedroom unit is 45 square metres in size. It has a
kitchenette attached to the sitting room and a separate bathroom in which there is an
enamelled bathtub, a stand-alone wash hand basin and a waterless toilet unit (also
manufactured by AV Light Steel) (Plates 2a & 2b). There are two external wooden
doors, each measuring 2.1 metre by 1 metre. There is cross ventilation and the
thermal performance, as perceived, was good. The floor is tiled, and the house is
moderately furnished. There is a terrace of about 80 centimetres round about the
house. The design was adopted from the government’s RDP prototype design.
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Plates 2a & 2b: The AV Light Steel Waterless Toilet and Vent System
The beneficiary, Gogo (Granny) Lisbert Mdileni-Chawuke, on her experiential perception and overall acceptability of the AV Light
Steel house enthused:
I had been living in a shack since 1986 until I was given this FBS house this year (2019). This house is too much different. I thought
they would build me an RDP house, but I later realised it is built with something I never knew.
The shack she referred to is as shown in Plate 3. On the waterless toilet, thermal performance, general performance of the house
and her acceptance of the IBT/FBS product, Mrs Mdileni-Chawuke said:
My toilet—I love it so much! I have no problems with it. Inside the house, it is very cool. I have not encountered any problems with
this house. I would be very happy if other people—my relatives, friends and community—can receive houses built through this
system. My relatives from Venda and Giyane visited me and stayed for a whole week. They came here just to see this house! They
said that they had never seen such a beautiful house built by government and that they also want to have this type of house. The
people in this area now want to have a house like this one I have. My life is better now since I am living in this house.

Plate 3: The Shack in Dikgwale
On her satisfaction with the housing unit and the improvement brought about in her standard of living, she remarked that:
Today, with this house, I feel like Chawuke [my husband] has been raised from death! This house is too different from brick and
mortar. Door size is bigger than what obtains in the normal RDP house. When I received the house, it was fitted with everything—
furniture inclusive. I did not have to move in anything from my old shack.
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5.3.2 THE FRANKFORT PROJECT, FREE STATE
Just like the Dikgwale Village house, the house in Frankfort is an FBS-built two-bedroom unit measuring 45 square metres (Plates
4 & 5). Also, it has a kitchenette attached to the sitting room. However, it is a much more improved design with the kitchenette
bigger and much more spacious than the house in Dikgwale. The kitchenette is also fitted with wall cabinets (Plate 6). There is a
separate bathroom with an enamelled bathtub, a stand-alone wash hand basin and a flush toilet (water closet), as there is water
supply in Frankfort.

Plate 4: The AV Light Steel House in Frankfort

Plate 5: The Double-Bed Room in the AV Light Steel House in Frankfort
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The entire house is tiled and moderately furnished. A slim, beautifully finished wooden board is also fitted to the sitting room wall
on which a flat-screen television is hung. There are two external doors and there is cross ventilation. There is a terrace of about
80 centimetres round about the house. In addition, the house is fenced and provided with a sliding gate. Between the gate and the
main entrance, there is semi-hard landscaping done with coarse gravels. Also, there is a solar-powered geyser carefully installed
on the roof. The shack in which the beneficiary used to live is also retained in the compound (Plate 7).

Plate 6: Kitchen Cabinets in the Frankfort AV Light Steel House

Plate 7: Shack That Served as Former Dwelling Unit in Frankfort
The housing beneficiary, Gogo (Granny) Maria Mashinini, on her experiential perception and overall acceptability of the AV Light
Steel house observed that:
After staying in a shack (plate 7) for years, I am now living very happily in a nice house. They gave me a house with furniture. This
house is different from others. This house is from God; it is blessed, and it is built differently. My life has changed since I started
staying in this house. I have even gained weight! I have not encountered any problems with this house. My only problem here
has to do with the Nyaope guys (drug addicts). They have been troubling me so much. They scaled the fence into the compound,
vandalised the copper water pipe and stole it along with other items from the yard.
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On the social acceptability of FBS as an
IBT, Mrs Mashinini recommended that:
That family, friends and community get
this same house—but this one is for me
only. Now, the people of this community
are saying they also want this same
house. They can’t help wondering
how and why I am the only one who
got this type of house. I would like the
government to build with this system for
other people in need of housing.
On the assessment of thermal
performance of the house, she said:
The interior of this house is very cool in
hot weather conditions. It feels like there
is a fan inside the house. I don’t even
need to go out and sit in the shade; I just
sleep down here on the floor because
the house is so cool.
There is no doubt that the beneficiaries of
FBS, as an example of IBT, are satisfied
with the AV Light Steel products. This is an
indication and a pointer to the capability
of the system in meeting the nation’s
housing need, especially for the benefit
of the low-income households. However,
a continuous assessment should be
carried out over time, since the projects
are not old enough to make definitive
conclusions from the clients’ assessment
done. It is only significant to highlight that
the low-cost houses delivered through
the FBS have indicated a high potential
and huge uptake of IBTs in South Africa
for an accelerated reduction in housing
backlogs in South Africa.
5.4

THE CHALLENGES OF IBT
SYSTEM PRODUCERS AND
CONTRACTORS

According to Ms Zulu, in an interview
with her on the 16th October 2019
on the AV Light Company premises
in Potchefstroom, the main challenge
which faced in the IBT production and
construction industry is the buy-in by
and marketing of the IBT products to
the government and the private sector.
Consumer education is significantly low
as most South Africans cannot really
distinguish between one IBT system and
the other. Accordingly, they generalise
their frustrations and/or displeasure
at one to characterise the entire IBT
systems market. For example, the AV

Light Steel has been persuaded, even
by government agencies, to produce
samples of their IBT products to prove
efficacy of their system. Meanwhile, the
company has many projects already
delivered to these same agencies
the commissioning of which had
representatives of several government
agencies in attendance.
Also, the quantum of subsidies to aid
and help IBT product manufacturers,
and contractors have been small and
insufficient. This has limited the number
of capable entrants into the IBT industry.
In addition, there is no synergy between
system
producers/developers
and
contractors. The synergy and beneficial
interface between AV Light Steel (system
manufacturer)
and
Tshitshirisang
(contractor) is very unusual and
uncommon in the industry. Yet, it is
this type of synergy that is needed for
the beneficial growth and development
of the IBT industry in the country. This
is particularly needed to honour the
government adoption that 60% of its
infrastructure must be undertaken using
the IBT systems.
One of the challenges from the clients’
opinions is the need for continuous
assessment of the IBT houses as the
uptake in IBT uses gather momentum.
Such dedicated assessments will aid
product improvements and customers’
satisfaction.

6.

ANTICIPATING
THE FUTURE AND
CONCLUSION

It could thus be concluded that the future
of IBTs is bright and the prospects of
its use in meeting the huge backlog of
houses in SA is very promising. IBT is a
much essential building method in South
Africa as its constitutes attributes that
respond directly to shortcomings in the
provision of low-cost housing such as its
affordability, enhancing housing quality,
ecological friendliness, and accelerated
speed of housing construction and
provision for the most needy. However,
though the government considers IBT
system as a solution to the unaffordable
housing backlog, the emerging IBT
industry has not received significant
support or endorsement.The system
shows efficacy of solving poor housing

quality products which have been costly
to government and offers sustainable
solution to meet the broad policy vision
of the development of sustainable
human settlements. With government’s
insistence and encouragement and a
sincere intensive drive at adoption of IBT
product consumers as to its quality and
durability, the future of IBTs as a major
player in the South African housing
production process is guaranteed.
The future goal of AV Light Steel is to
build the replica of the Potchefstroom
factory in at least three other provinces
in the next three to five years. This,
definitely, would have multiplier effects
on the economies of those provinces,
the uptake of the IBT, and a huge dent on
the infrastructure backlog in the country.
Therefore, for the government to fully
enroll the IBT building system, a lot of
work is required to educate and convince
stakeholders about the efficacy of the
system. The building sector alone needs
to be taken into confidence. This should
include investors such as banks and
end-users. Since one of the problems of
IBT uptake in the country is the dearth
of qualified and certified labour in the
art and craft of IBTs, government must
partner with active IBT system producers
like AV Light Steel to capacitate more
contractors. This will obviously have a
multiplier effect on the labour supply
for the IBT industry in South Africa. In
addition, there is a need to intensify an
inclusive approach in the uptake of IBTs
to favour interests of all stakeholders
and ensure a smooth application of the
system in solving challenges faced in
human settlements development and
management in South Africa.
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